Macrophage inflammatory protein-1 alpha (MIP-1␣), also referred to as LD78␣, 1, 2 has already been demonstrated to have phagocyte stimulating and proinflammatory properties. 3 MIP-1␣ belongs to the C-C chemokine family and is mainly produced by CD8-positive lymphocytes. It acts as one of the natural ligands of chemokine receptor CCR5 and moderately suppresses in vitro replication of macrophage tropic strains of HIV-1. 4 Recently, polymorphisms in chemokine receptor and their natural ligand genes have been shown to modify HIV-1 transmission and disease progression, and allergic diseases. [5] [6] [7] [8] [9] MIP-1␣ gene has been mapped to chromosome 17q11-q12 10 and consists of three exons and two introns ( Figure 1 ). Evidence of increased transcription level of MIP-1␣ in peripheral blood mononuclear cells in patients with atopic dermatitis (AD) has been reported. 11 Recently, Al-Sharif et al reported a biallelic dinucleotide microsatellite repeat within the promoter region in the healthy UK Caucasoid population. 12 These prompted us to search for polymorphisms in the other regions of MIP-1␣, and to evaluate a possible role of polymorphisms in HIV-1 infection and allergic disease such as atopic dermatitis. In this paper, we report the presence of four novel polymorphic sites in both the coding and 3Ј-noncoding regions in the MIP-1␣ gene in Japanese population, and demonstrate that the mutation homozygosity may be involved in the pathogenesis of atopic dermatitis.
Human genomic DNA was obtained from peripheral blood mononuclear cells (PBMC) from healthy donors, patients with atopic dermatitis, and HIV-1-infected individuals with normal IgE level. Genomic sequence of 1889 nucleotides spanning the entire two introns and three exons of MIP-1␣ gene were determined. We identified polymorphisms at four positions: a C to T substitution at position +954 (exon 2), A to G at +1245 (intron 2), C to G at +1728 (exon 3), and A to G at position +1771 (exon 3), respectively ( Figure 1 ). The mutations in exons are silent, that is, no amino acid change was observed. All the SNPs were found neither to create nor to destroy a restriction endonuclease site. Table 1 summarizes the genotypes of all four polymorphisms haplotypes, their combination and frequencies in 65 healthy donors, 57 HIV-1-infected individuals, and 39 AD patients. All the four nucleotide changes were completely associated with each other: we concluded that they occurred on the same chromosome. Thus, we found two alleles of MIP-1␣ present in the Japanese population in our study. We designated the wild-type allele (C at 954, A at 1245, C at 1728, and A at 1771) as C-A-C-A allele (wt); and the mutant allele (T at 954, G at 1245, G at 1728, and G at 1771) as T-G-G-G allele (mt) ( Table 1) .
In HIV-1-infected individuals with a normal IgE level, the frequency of T-G-G-G allele was 22.8%, showing no difference from that in ether patients with AD or healthy donors (26.9%, 28.5%, P = 0.31). Patients with AD showed 11 The number 954, 1245, 1728, and 1771 indicate the novel polymorphic positions. DNA fragment corresponding to genomic region of the entire two introns and three exons of the MIP-1␣ gene was PCR amplified by using primer pair M␣5-1 (−11 5Ј-CAGAAGGACACGGGCAGCAGACAGTGG-3Ј +12), and M␣2003 (+2003 5Ј-CCTCCCCATCTCTCCCAAATTTCC-3Ј +1981). PCR was carried out at 95°C, 5 min followed by 40 cycles of denaturation at 95°C for 30 sec, annealing and extension at 64°C for 3 min. Direct fluorescence-based automated cycle sequencing of the PCR products was then performed by an ABI 377 sequencer by using primer M␣2 (+1314 5Ј-CCACCATTCTGCTCTCTGT-3Ј +1296) and LD6 (+1423 5Ј-AGTGAG-GAGTGGGTCCAGAA-3Ј +1442). Primer positions and direction used for PCR and sequencing are indicated by arrows. Genomic and cDNA sequences are derived from D90144. ATG: translation initiation; Term: translation termination. more T-G-G-G homozygotes, showing a statistically significant deviation from Hardy-Weinberg expectation (P = 0.04). This deviation was not observed in HIV-1-infected individuals or healthy donors. But this result does not soundly support the suggestion that T-G-G-G allele homozygosity may be related to AD susceptibility. For example, this finding may be explained by the assumption that the population in the AD group is under selective pressure of AD disease itself. We also investigated MIP-1␣ gene promoter polymorphism in Japanese population by using the primers described previously. 12 Our results confirmed the presence of the biallelic dinucleotide repeat (TATA repeat at position −906), and showed a similar frequency (data not shown) of heterozygotes to that in UK Caucasoid. 12 Furthermore, this microsatellite was also found to be associated with the new alleles reported above.
Although MIP-1␣ effectively suppresses the replication of HIV-1 in vitro, we observed no statistically significant difference in allele frequencies of newly-identified allele between HIV-1-infected and uninfected individuals in Genes and Immunity Japanese population. Therefore, further studies would be required to determine whether or not this allele affects levels of MIP-1␣ production in vivo. Since evidences for the involvement of the production of RANTES in the pathogenesis of AD been reported, 13 our data that patients with AD showed more mutation homozygotes would make it interesting to determine the possible effect of a polymorphism in IL-8 or RANTES on AD.
